Electrophysiological evidence of modulatory interaction between dopamine and cholecystokinin in the nucleus accumbens.
Dopamine has been shown to modulate responses of accumbens neurones to excitatory inputs from the amygdala. The demonstration that cholecystokinin (CCK) co-exists and appears to be co-released with dopamine in the accumbens suggests that the modulatory action of dopamine in the accumbens may in turn be modified by CCK. This possibility was investigated in the present study. Single unit recordings were obtained in the medial and caudal accumbens of urethane-anaesthetized rats. These neurones were strongly excited by amygdala stimulation, and concurrent stimulation of the ventral tegmental area (VTA) at 10 Hz attenuated the responses, presumably due to dopamine release. Iontophoretic application of proglumide (PRG) at 30 nA enhanced the attenuating effect of VTA stimulation on the excitatory response to amygdala stimulation. Exogenous dopamine produced a similar attenuation in response and the attenuation was in turn suppressed by concurrent iontophoresis of sulphated CCK fragments applied at a current titrated not to produce significant effect on the spontaneous activity of the neurone nor its response to amygdala stimulation. These results demonstrate that exogenous and endogenous CCK can modify the postsynaptic action of dopamine in the nucleus accumbens in addition to modulating its release shown in other studies, and further suggests that CCK is likely an endogenous functional antagonist of dopamine, serving a comodulatory role in regulating synaptic transmission in the ventral striatum.